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Value determinants in the aviation industry
Introduction
The industry of air transportation is currently attracting the attention of industrial and financial economists, because of the many changes that reshaped it in the last years, in particular the deregulation process, the opening of new airports and the increase in the number or scheduled routes, determinants of an increased competition and of the development of low-cost carriers. Contemporaneously, in the last decade the number of Airlines listed on financial markets around the world has progressively rose up to 87 at the end of 2007; at the same date, notwithstanding a longer and more complex privatization process, 24 companies managing airports were listed on various stock exchanges.
As these companies stopped relying on public financing and started recurring to the stock markets to support their activities, the financial research on stock returns, cost of capital, and asset valuation has become crucial for the application in the aviation industry. Indeed, these three topics are tightly intertwined. In this context, our paper contributes to the research on the aviation industry by analyzing what are the value determinants, for both airports and airlines companies. As an innovative methodological contribution, the analysis is here presented both at an industry level, summing up the two main components of the aviation industry, and at the sub-industry level, where airports and airlines are separately considered.
While interesting also for researchers in financial economics and aviation industry, this research is primarily targeted to financial managers interested in a better understanding of the factors driving the market valuation of aviation companies.
In our analysis we make reference to the seminal contribution of Rappaport (1986) , introducing the so-called Shareholder Value Analysis (SVA), and based on the identification of asset value drivers. As far as the aviation industry is concerned, notwithstanding its relevance in current economies, there is a lack of former research on the topic of firm valuation. Li et al. (2004) , with reference to a sample of Airlines, report a weak relationship between Tobin's Q and a set of accounting variables, while the evolutionary setting and the global economic context seem to be the more significant value drivers. This paper aims to extend this analysis to both airports and airlines, widening the set of value drivers considered.
In particular, we take into consideration four classes of determinants: financial information, ownership structure, industry variables and control variables.
The reminder of this paper is organized as follows. Section 2 provides a summary of previous literature on the topic of value determinants. Section 3 briefly describes our methodology.
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Section 4 presents the data. Section 5 reports evidence on value determinants. Section 6 concludes.
Literature review
The theoretical literature on firm valuation asserts that the market values of companies differ from their book values by the present value of their future abnormal earnings. With this respect, measures such as the market-to-book ratio (M/B), or the Tobin's Q, should reflect investors' assessment of the future abnormal profits of the firm or, in other words, the difference between expected return on equity and cost of equity. These measures are of particular interest as they seem to generate a market premium. Indeed, the spread in returns between value stocks (those with low M/B) and growth stocks (those with high M/B) is found to be statistically and economically significant. Several explanations for this premium are possible. The most important are the risk proxy idea (Fama and French, 1992, 1993 ) and the investor overreaction idea (Lakonishok et al., 1994) . The first explanation states that growth stocks are riskier and thus require a higher return. The second explanation posits that the premium arises because investors' expectations are based on extrapolation of recent past performance.
The extent of M/B and Tobin's Q may also be used as an indication of intangible assets of a company that are not entirely reflected in its financial statements. Financial accounting does not attempt to value the firm in its entirety since it records each of its severable assets at an amount in accordance with current legislation. On the other hand, the market values the company as a going concern. So, the valuation measures give an idea of the intellectual capital and intangibles not explicated from the financial accounting standards. However, the market value of a company is subject to a number of external variables, referring to degree of competition in the industry (monopoly power, deregulation) and to the investors' sentiment (think for instance to the overpricing of dotcoms going public on the new stock markets and the subsequent drop in their values).
Notwithstanding the important changes in air transportation and the increasing presence in the stock markets, the financial literature has not yet focused its attention on the valuation of companies belonging to this industry. Specifically, with regards to Airports, the most of the literature deals with operating efficiency and quality (see, for instance, Sarkis and Talluri, 2004; Vasigh and Haririan, 2003) . On the topic of valuation, the most relevant contribution is that of : the paper applies a discounted cash flows methodology to the 4 three major Korean airports in terms of passengers, estimate a comprehensive value of 1.8 billion dollars, and then contrast it with the prices observed in actual transactions.
Greater attention has been dedicated to the segment of airlines, probably because of their anticipated recur to the financial markets with respect to Airports. According to Morrell (1997), further to the traditional fixed assets included in the balance sheets, two categories of intangible assets need to be considered in the case of Airlines: rights to fly a certain route (traffic rights), and rights to take off and land at a certain airport (rights to airport slots).
Traffic rights value depends on route characteristics, competition and regulation aspects, management ability to build up a profitable network by combining the available routes, and other components eventually attached. Rights to airport slots are valued according to the airport congestion level. Currently slots are allocated to Airlines by the so-called grandfather rule, so that a carrier is usually allowed to use the same slots already employed in former periods. This process is strongly relevant for the valuation, because in Europe and many other countries slots can be exchanged, but not freely traded. In these regards, Tsai et al. (2008) , by making use of event-study methodology, assess how a new route announcement affects an airline's stock market value, and verify that route strategy and entry strategy contribute to the direction and magnitude of the stock market reaction. With regards to the determinants of value, Li et al. (2004) analyze 27 European, American and Asian Airlines by studying their Tobin's Q over the period [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] . First, they show that Tobin's Q is usually very low in the aviation industry, lower than 1 in most cases. Second, they report evidence of weak correlation with variables as the EBITDA Margin, performance ratios, sales to fixed assets and capital expenditure to fixed assets ratios. By contrast, a stronger correlation is found with operating variables, as well as with aviation industry and global context indicators.
Nevertheless, no general conclusion is drawn on what are the value determinants for Airlines, as only a single firm determinant, the passenger load factor, is significant in their analysis.
Methodology
In this section we propose our methodology for the analysis of value determinants in the Aviation industry. With reference to the year 2007, we run a cross-section analysis of Tobin's Q as a dependent variable measuring valuation, and a set of regressors with reference to four groups of variables: financial information, ownership structure, industry-specific variables and control variables.
As far as the choice of the dependent variable is concerned, former literature (see for instance Gupta et al., 2006) recommend the recourse to a simplified Tobin's Q as a substitute of the market to book ratio. The two variables are strongly correlated in the industry, but the Tobin's Q avoids the dropping of companies with a negative market to book ratio (see Li et al., 2004) . The Tobin's Q, firstly conceived in Tobin and Brainard (1968) and Tobin (1969) , is defined as the ratio between the market value of a firm (its enterprise value, EV henceforth) and the replacement cost of its assets. In other words, the Tobin's Q equals the ratio between the value of the firm on the financial markets, and the value of the assets on the goods market.
Analogously to the market to book ratio, the Tobin's Q is often employed in economic research as a measure of intangible value. Nevertheless, the Q is often considered as a more reliable measure, because of its capacity to neutralize the effects of depreciation policies. A value of the Q greater than 1 signals a firm which value is higher than the summation of its fixed assets, where the difference is to be related to its intangibles (Bhardwaj et al., 1999) .
Further, when the replacement cost is lower than the market value, then the firm is fancying returns on investment higher than the average. In conclusion, firms with a Q higher than 1 efficiently employ their resources, and generate a greater value with respect to those with a Q lower than 1. Unfortunately, Tobin's Q needs a great amount of input data to be evaluated, concerning the replacement costs for all the fixed assets, so that its exact calculation is usually unfeasible. In these respects, Chung and Pruitt (1994) propose the following approximation.
[1]
Where MV is the market value of the firm's voting capital, PS is the market value of the firms' non-voting capital, NFP is the value of net debt (short and long term debt, less cash and equivalents), TA is the book value of total assets. While this measure is very easy to be calculated, empirical study show that it is strongly correlated to the correct formulation, so that recent papers suggest its utilization (see for instance DaDalt et al., 2003) . In our analysis we therefore employ Tobin's Q (2007 average) as a measure of firm value. We also run sensitivity analyses, by substituting our independent variable with alternative measures such as a 3-year average Tobin's Q and the Market to Book Ratio. Results are mainly unchanged, and all estimations are available on request.
As far as the dependent variables are concerned, with reference to former studies on the valuation at the time of IPO (Bartov et al., 2002; Gou et al., 2005) , we classify the value drivers as financial information, non financial information, and control variables. Non financial information are further split into ownership structure information and industryspecific measures, to be employed only in the segment specific analysis. A thorough sensitivity analysis has been carried out on the three models in order to verify the robustness of the results. In particular, after terminating the above described selection process, we tested for the inclusion of other relevant variables, and for the interaction of all dummy variables with the other regressors. The results we report are unchanged under most specifications. All estimations are available on request.
Data selection and descriptive statistics
While air transportation is known since the beginning of the twentieth century, only in the last decade a number of companies has decided to go public. The highest number of listed companies belongs to the segments of Airports and Airlines, respectively represented by 24 and 87 companies listed worldwide. Because of the limited number of companies in the other segments, their presence in several industry chains, or their scarce representation in official stock markets, the analysis in this paper will be focused only on the segments of Airports and Airlines. In the next two tables (Table 1 and Table 2 ), we summarize a statistical description of the two samples.
First, in Table 1 we report average and median values of the three typical ratios employed in firm indirect valuation, i.e. the Market to Book ratio, the Tobin's Q and the Price to EBITDA ratio. Two evidences emerge at first sight: on the one hand, the multiplier takes higher values for airports than for airlines; on the other hand, the ratios take quite different values when we split the two samples according to size. In general, larger companies are less valued than companies belonging to the first, second and third quartiles, for both airports and airlines, considering the three multipliers, with the only exception of the Price to EBITDA ratio for airline companies. When focusing on small and middle-size company, no clear trend is evident, showing how it is necessary to address the issue through a multivariate analysis.
Second, in Table 2 we report a summary of descriptive statistics with regards to all the regressors considered in the following empirical analyses. *** [Insert somewhere here Tables 1 and 2 ] *** Table 3 reports the result of the value driver analysis referred to both Airports and Airlines.
Empirical results

Aviation industry
Tobin's Q, estimated on the year 2007, is calculated for 24 airports and 87 Airlines, and regressed by OLS against the set of variables described above. *** [Insert somewhere here Table 3 As far as the ownership concentration is concerned, the positive sign reflects the expectations of former research (such as La Porta et al., 2002) , stating that when a few shareholders tightly hold the control of a company, they better focus on value maximization. Further, being the Aviation industry a very dynamic industry, strategic decisions are to be taken with speed and decision, and this is more likely to be in a stable concentrated ownership framework. The negative sign of the dummy controlling for State ownership is not surprising, and coherent to former results provided by Pedersen and Thomsen (2003) and by Meoli et al. (2008) . When the main shareholder is the state or another public entity, the market perceives that objectives differing from value maximization may be pursued by the management. Firm size coefficient is also negative: even though bigger companies obtain higher visibility, since their assets are generally more liquid and their operations more diversified, their valuation is negatively affected. Lastly, the higher valuation of Airports with respect to Airlines may be due to the different competition framework characterizing the two segments, as well as to the different role in the economic development of a country. At the best of our knowledge, this is the first empirical evidence of this difference in the valuation ratios of airports and airlines. Further, this result justifies the recourse to two separate analysis of the two segment of aviation industry, in order to identify what are the sources of this different valuation.
Airports
As reported in Table 4 , when Tobin's Q of all 24 airports in the sample is regressed against the whole set of determinants, the significant coefficients we obtain refer to Firm Size, ROA (Return on Assets), Leverage, Passenger Growth, and Firm Age. Notice that the Airportswithin-100-Km dummy and the Aviation Revenue share are not dropped in the most parsimonious model, although their coefficient is not statistically different than zero. *** [Insert somewhere here Table 4 ] *** While the coefficients of ROA and traffic growth are of immediate interpretation, an insight on the other results seems appropriated. In contrast with former literature (such as Frank and Goyal, 2004) , the leverage is a positive determinant of value for Airports. This result can be explained by considering that most airport operating companies are seen by the State as strategically relevant asset, notwithstanding their ultimate ownership. This aspect dramatically reduces their default risk, regardless of their debt level. Therefore, it is reasonable to expect the market to give a positive valuation to Airports recurring to high levels of debt, particularly when we think that bigger players may exploit a regulatory capture mechanism. This interpretation is consistent with the positive effect of Firm Size. Another counter-intuitive result, although weak in significance, regards the "Airport within 100 Km" dummy. Because of the likely overlapping of the catchment area, a negative coefficient was expected, while Airport valuation seems to be positively influenced by the proximity of other airports. In fact, this first-order effect is probably more than compensated by an incentive to compete, generated by the proximity of other airports. As a net effect, the presence of competitors induces the management of an airport to be more market oriented, and financial markets recognize a higher value to these firms. Multi airport is also a signal of densely populated areas.
As far as the set of Firm Country dummies are concerned, Lower-Middle Income countries are characterized by a positive coefficient: this group includes China and other neighbouring countries, whose expected passengers growth, in light of several available forecasts, among which the Global Market Forecast published by Airbus in 2007 for the twenty years to come, is higher than ten percent per year. Therefore, the growth opportunity premium is probably the reason behind the significance of this coefficient. Interestingly, the Aviation-Revenue share is reported with a negative coefficient, although the significance of this result is weak.
Nevertheless, this is a first evidence of how the non-aviation business of airports has positive importance for valuation. Lastly, in contrast with the results on the aviation industry, shareholder concentration and ultimate owner identity are not significant. Table 5 When we consider this disaggregation, we notice that the business size impacts on valuation through the following drivers. First, as far as the number of routes is concerned, the estimated coefficient is negative. This result has to be related to the existing trade-off between the network coverage ratio and the profitability of the included routes. In fact, on the one hand, it is important to supply an extensive number of differentiated links at the international level to attract a sufficient number of passengers but, on the other hand, if load factors are not high enough, the higher the number of the connections, the more likely for unprofitable routes to be included. Second, with regards to frequency, the estimated coefficient, although not significant at a high confidence level, indicates that companies operating more frequent routes are better valued. Third, Aircraft Capacity is also a positive driver, although not strongly significant. Summarising, according to our results, companies are not generally valued in accordance to the number of seats they move, but, other things being equal, they receive a higher valuation when they operate their routes with higher frequencies, and when they employ larger aircrafts. They receive a lower valuation when they operate a higher number of routes. Notice that, by including the Load Factor into this model, we could interpret the combination of Routes x Frequency x Capacity x Load Factor as a disaggregation of the actual number of passenger transported by an airline company. Nevertheless, the Load Factor variable is not significant in any models we tested in our sensitivity analyses.
Airlines
With regards to the other industrial value drivers, the positive relevance of the passenger growth is intuitive, although the statistical significance is low; no great evidence is obtained with regards to the route length. Interestingly, the low-cost dummy shows a positive coefficient, validating the idea that low cost carriers may get a higher valuation by the financial markets than traditional airlines. To the best of our knowledge, this is the first empirical analysis that validates this hypothesis.
Further, as expected, the affiliation to an alliance produces a positive effect on airline company valuation, although the significance of this result is also weak. According to Park and Zhang (1998) , this effect is due to an increase in long term traffic volume and on profitability, because of the better competitive position with respect to unallied companies.
The affiliation allows Airlines to save on operating costs, and obtain a better negotiation power with suppliers. At the same time, the affiliation reduces risk exposure, increases the brand reputation, and gives a better position in the international market competition. Lastly, code-sharing agreements allow the companies in an alliance to extend their own network.
With regards to non-industry-specific variable, we find that shareholder concentration is positively associated to market value, in accord with former financial literature (La Porta et al., 2002) , and with the results provided in the previous empirical analysis of the whole aviation industry. In fact, when the shareholder concentration increases, a proportional increase in the tendency to maximize firm value is also expected. Nevertheless, this effect is conditioned on the ultimate shareholder identity. Analogously to the results obtained for Airport value drivers, firm age is a negative determinant of firm valuation. In the specific case of airlines, most older companies are flag carriers, originally founded and managed directly by the state or by some authorities.
Conclusions
In this paper we analysed the determinants of value of both airports and airlines, as main players of the aviation industries, characterized by an increasing number of listed firms in the worldwide financial markets. The analysis is based on a sample of 24 airports and 87 airlines listed on worldwide stock exchanges at the end of 2007. Our primary result is the evidence of relevant differences in the evaluation of firms belonging to the two main industry segments of aviation industry. This result is obtained both in a comprehensive analysis contrasting airports and airline valuation, and in industry-specific analyses, where their value drivers are separately investigated.
The analysis of value determinant has been carried out by regressing Tobin's Q, in the formulation of Chung and Pruitt (1994) , against a set of variables representing i) financial information, ii) non-financial information, iii) ownership structure, and iv) industry-specific regressors. From the aggregate analysis of the aviation industry, we find that airports are more valued than airlines, and that the ownership structure plays a central role: a higher ownership concentration is linked to a higher market valuation, probably because of the better tendency to maximize firm value under these conditions. At the contrary, state control is perceived by the market as a negative value driver. Firm size is negative at the industry level, but shows a positive marginal contribution for airports. When we focus the analysis on the airport segment, we find that firm size, profitability and passenger growth are both positive value drivers, as well as the leverage. As far as airlines are concerned, we verified that low cost carriers receive higher valuations by the financial markets. A further industry specific drivers of valuation is the number of routes, with a negative coefficient. Lastly, firm age is negatively significant and the ownership concentration positively affects the market valuation.
Concluding, several value drivers supply interesting and counter-intuitive effects on the valuation mechanism of firms belonging to the aviation industry, showing that further research is needed on the topic, especially when a higher number of data will be available. 
